Isolated micellar casein has been classified as a slow protein because of its slow digestion and amino acid absorption kinetics. These result further in a more moderate and sustained amino acid availability in the plasma and subsequently lower muscle protein synthesis (MPS) rate when, for example, compared with whey. However, the milk matrix with lactose, fat and various minerals may modulate the effect of casein on MPS. casein does not modulate overall myofibrillar protein synthesis rates in older men when compared to the ingestion of micellar casein dissolved in water. Therefore, there is neither a benefit, nor a detrimental effect of ingesting micellar casein within a normal milk matrix instead of the isolated form to increase MPS.
Introduction
Dairy products contain high amounts of proteins and are widely available, so that they can easily be included in everyday nutrition. Ingestion of casein, one of the milk proteins, can result in prolonged hyperaminoacidemia, resulting in an increase in MPS (1) . Furthermore, casein ingestion can also inhibit whole body protein breakdown (2) . Until now, research has examined the effect of casein on MPS by using an isolated form of casein extracted from the milk matrix in which it normally resides. However, lactose, fat and various minerals in milk may modulate the effect of casein on MPS (3) . Therefore, the aim of this study was to examine the muscle protein synthetic response following dietary casein intake in the isolated form and within the normal milk matrix in elderly men. It was hypothesized that casein within a normal milk matrix stimulates myofibrillar protein synthesis rates more effectively than isolated casein because milk has the capacity to buffer the gastric acid (4) . A higher buffering capacity may lead to a more alkaline environment in the stomach, thereby reducing the clotting of casein, leading to a greater bioavailability of caseinderived amino acids and a subsequent higher postprandial MPS rate.
Material and methods
A total of 32 healthy, elderly men (> 65 y) were selected to participate in this parallel group randomized trial.
Pretesting
Before participation, the healthy males with an age higher than 65 years and a BMI below 30 kg·m 2 underwent a medical screening to assess their glycosylated hemoglobin (Hb A 1c ), glucose tolerance (by a 2-hour oral glucose tolerance test) according to 2006 American Diabetes Association guidelines (5), blood pressure, weight, height, and body composition.
The body composition was determined by dual-energy X-ray absorptiometry (Discovery A;
Hologic, Bedford, MA). All subjects were considered to be healthy based on their responses on the medical screening questionnaire and the results of the screening. The subjects were randomly divided to consume either isolated casein dissolved in water (ISO-CAS) or isolated casein dissolved in bovine milk serum (MILK-CAS). The randomization of these two groups was computer generated (www.randomization.com) and the participants, researchers, and technicians were blinded to the group allocation. The beverages were prepared by an independent researcher assistant by using codes.
Diet and physical activity before testing
Every subject received a standardized meal the evening before the test containing 55 % energy as carbohydrates, 30 % energy as fat, and 15 % energy as proteins. After the ingestions of the meal, the subjects were asked to stay fasted until the morning of the test. All the subjects were also instructed to refrain from exhaustive physical activity for 2 days before the experimental day and to fill out nutrition and activity diaries for the 2 days prior the test day.
Protocol
Subjects reported to the laboratory at 0800 AM following an overnight fast. ), L-[1- C]leucine-labeled casein dissolved either in water or in bovine milk serum. The total beverage contained 600 ml. The milk serum was diluted down to a concentration of 5 % lactose, which is typical for bovine milk. After that several blood samples (t = 15, t = 30, t = 45, t = 60, t = 90, t = 120, t = 150, t = 180, t = 240, t = 300) were collected during the infusion.
Intrinsically labeled protein and tracer infusion
Intrinsically L-[1- 
Calculations
The standard precursor product equation was used to calculate the FSR of the myofibrillar proteins:
where ∆EP is the difference in myofibrillar protein-bound L-[1- 
Statistics
All data are expressed as means ± SEMs. Baseline subject characteristics were compared with use of an unpaired t test. The time-dependent variables of plasma amino acid enrichments and the differences in myofibrillar protein FSR between ISO-CAS and MILK-CAS were analyzed by two-factor repeated-measures ANOVA. Two-factor repeated-measures ANOVA was conducted with group as the between-subjects factor (ISO-CAS and MILK-CAS) and time as the within-subjects factor (t = -120 -300). In case of a significant interaction, a Tukey post hoc test was applied to identify pairwise differences.
All calculations were performed by using SPSS 21.0 (SPSS, Inc., Chicago, IL) and statistical significance was set at P < 0.05.
Results
In the postabsorptive period (t = -120 -0 min) no L-[1- There was a main effect of time obtained for the FSR based on both tracers (P < 0.001) (Fig. 1C, 1D ). (Fig. 1C) . While there is a steady increase in FSR for MILK-CAS (+22.58 % and +36.84 %), the early postprandial FSR decreased after the ingestion of the protein in the ISO-CAS group (-24.39 %), but increased then the more (+116.13 %) (Fig. 1D ).
In the late postprandial period a FSR of 0.067 ± 0.004 %·h -1 for the ISO-CAS group was reached and a FSR of 0.052 ± 0.004 %·h -1 for the MILK-CAS group. 
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Discussion
The present study investigated the effect of casein ingestion either in the isolated form dissolved in water or in the isolated form dissolved in bovine milk serum on MPS rate in healthy older men. We observed that ingesting casein increases the myofibrillar protein fractional synthesis rate, but casein dissolved in bovine milk serum does not modulate MPS rate when compared to ingesting casein in water.
The ingestion of casein dissolved in water resulted in an earlier rise in dietary-protein derived amino acids in the circulation, as indicated by plasma L-[-1-13 C]phenylalanine enrichments, when compared to the ingestion of casein in milk serum (Fig. 1A) . This indicates that co-ingestion of bovine milk serum might have reduced or delayed the digestion and absorption of casein. However, it was hypothesized that casein ingestion in the bovine milk serum may result in a faster digestion and absorption due to buffering mechanisms. Nevertheless, we did not observe that isolated casein within a normal milk matrix leads to an earlier rise in plasma amino acids derived from dietary protein.
Furthermore, a delayed peak of the plasma L-[1- 
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( Fig. 1C, 1D ). Gorissen et al. (9) did not only show that the co-ingestion of carbohydrates with proteins results in a delayed digestion and absorption rate, but also that this fact does not further modulate postprandial MPS rate. Another study has also detected differences in protein digestion and absorption that had no further impact on the muscle protein synthetic response to protein ingestion (17) . These results are actually in line with the results of this study.
Because of the fact that there is a tendency that the differences between the two experimental groups are getting bigger in later postprandial periods (Fig. 1C, 1D ), it can be hypothesized that after 300 minutes after the intake of the protein drink, the myofibrillar FSR can increase even more and that the difference between the groups can also increase. Therefore, more research is warranted to assess the potential differences in the postprandial myofibrillar protein synthetic response to the ingestion of isolated casein compared with isolated casein within a normal milk matrix during a more expended time period. Moreover, there are some facts that confirm this hypothesis. First, there were no significant differences obtained between the basal (t = -120 -0 min) and the early postprandial (t = 0 -120 min) FSRs (Fig. 1C, 1D ) and secondly, there were also no significant differences found between the basal and the total postprandial (t = 0 -300 min) FSRs. The muscle biopsies were taken after 2 and after 5 hours of the ingestion of the protein drink, so that the time differences for the late postprandial period is greater than for the early postprandial period. This results in a more inaccurate calculation of the late postprandial FSR when compared to the postabsorptive and the early postprandial FSRs.
Further research can therefor investigate the FSRs that are calculated with the same time intervals between the muscle biopsies (after 2.5 hours and after 5 hours) or the FSRs after 2, 4 and 6 hours of protein ingestion.
In conclusion, the ingestion of casein increases myofibrillar protein fractional synthesis rate when assessed over the postprandial period. However, isolated casein dissolved in bovine milk matrix does not modulate myofibrillar protein fractional synthesis rate in older men when compared to isolated casein dissolved in water. Future investigations are warranted to evaluate the clinical relevance of further addition of nutrients to different high quality proteins to maintain the muscle mass in the older population.
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